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-f ■S&JSffiirAMbfcoTfcy. ft1 2 OgtDft&T-S^ 10 
2*<omM-¥ffT?fc^i*<rc-«»£LfcC££*#Slt 
[§!#JS2] fllJ8H3*g0)4"O#«:«7)'>^<<!:t1*a 

m 1 Xli 2 SBit<D# oTiSlHlK*^. 

tH**4] fiffi3ffl<D*^>*tt:a)#iaa)rta)-*A< 20 

[lf*«5] SH23ffl<D4"D3ltt:ro*ia<Ort<D-*A< 

icMflOft S-Ctt if €> *iT c t £ ft« i: -T SIS#JS 

ft. *^/^>*>x;fttfAtti:a^frfc>d:&«*-— 30 
-5 . *fcliK-9— 5»<J>3-3(OAai*^<7)* 

K*fc. &v-A>K«l::j£«;k;h/C^Tl&l 2 0Sfflft 
ie-e3tM-rS3|§(D*>C>5»{*^. S+<D*t*:<OPp1^Ji 
"f •&&ji«*A'"b>S-=>-Ci3y. gjl 2 OSCDftJS-CS^ 
l-l§«*^A<e»3EM-r^3«§(D4"D3H*0!)rt. 1 fflX 

i*2*g£ 2*a)2Pfttt3H*r*«BeL. «ya)4"D3»{* 

2*(DStMc5FfT-e^^a»t*:-eafiELfcCi:$t#ia 40 
[iS#Jg7] S5IE3ta<7>*^>3H*a). 'PU< kt, 1*§ 

[IS*JS8] fIIS3ffl(D4>'i>3?tt:«)#ffl(Ort<0-*A< 
SlWci 2 Og<DfclgT-XSI^&z *-5IS# 
H 6 Xli 7 S5«(D3E HT&ISSfSl^. 

[If*«9] mII53|g(D+^tt:<D#ffl<OF«9©-**< 

->-;u K«irffi«|-ri,<n<D4gicfcixr . te© 1 y $ 



tii*«io] 8iriS3jaro4"ij^(*<o=&ii(Drt<o-* 
*<->— ;u Kfilcf^-r-Sfflcosgl^fc^T. tea) 1 y 

[IS#]g 11] MIS 3 ffl(D4>.C>#tt<DI*K < £ 4, 
lffl©**gfl£ 2*0>?fT&flttJ:U *<D+ifeSB£S 

izigpoan*,}: y » < ma ufc c t i: -r 6 

[SHOtttlll&SlgJ] 

[O O O 1 ] 
[O O 0 2] 

[ft*a>ft»i] t8*SiS. PHS*fcl*^*ve,<D**6S 

(WTS*ifti:li¥.5>o ) irfclf-S-f v 3 > 
P^. (Jl73rSjS*) £'>L-Ct««U *>-3 2<S36. 3 

f&ss'&«f<DSia*a>-f>-y— > 3 >px (jy.TSisas3S 

SE*tPf^o ) ^^SML^EL^Ci:A<^^^^rt^-&. fit 
-ftit>*>. 011 (a) 1-^*5 1- 2 *(D 
¥ffsS:3|tt:£l 2 Og(DftST*S^lc|6liL^P>XM 

■5<k. mSt^11f*02O (a) l-^$tt4.fc5lc»*ift 
(889MHz~960MHz«l$) lrfclt^-f>-9— 

V3>PXOS^MI*0. 6 4dB«fcy«a$4t<E^. 
OB2 0 (b) IC^^ tl.*^ 5 1:7^ V Lx— V 3 > 

<DSSffl(i*«We 1 2 . 8 d B-cfcy. l^aiC0 2 o 
(c) l-JF^ti-S £51-3 fS<CSISiR^Sf« 

3) (±2 5 d B-Cfci»„ 

[0003] *pra»niK3(i^<o^fitrfc57'r vu— > 
3> <ai73isiti^) ttttasftse^ictfrfrfe&r. 

S**0>-f V3 >PX(D«a$fi5fe Lfcl^piailsl 
K^Ogftt. t#Ba^9 - 1 0 2 7 0 4^«|CBB* 

tt<j>mm*o>mi 1 (b) i-**n*<fc5ic. 

«fcy. H3H$*tr^^„ 02 1 (a) I:^-TJ:5I3. H 

^nerti^fci+s-r 3 >Px©sitiio. 55 

dBT-fcy, i2 1 (b) 7-fVU->3>(Bi 
SfiII4im$U 1 O d B. 02 1 (c) 3<g<DSIS 

( a ) <D«fi£ J: y T-f V U—> 3 >fc 3 fgOigiS&J^ 
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[0 0 0 4] ±IB<DIEB^T-liS^Si-ecO-f 

J)0Lfc^pra»lHlKm^<O^fittBB***i-C^i>A<, WHS. 

[0 0 0 5] -75, -f^->3>P^«tt)!l^gS 

ft^Bg 5 9 - 3 2 O 0 1 ^-fclg-eflfj^i* HX 10 
*JB;Stt<DBl 1 (c) lc^-<7)4i^S»(*a>«jSS 

[O0 0 6] *ICOl>-C<DK«l*fclV 

[*!«*<#* L.fc 5 *-r-5Etffi] **IPJI*, ±8e©<fc5 

i*. away 

(s®2) i*a«>7-f v u-> a v^it^eat* 20 

(SIB 3) XnaftX«A«1STL«l^/h£^WSII]B 

(Pas) s*jft<D-r>-9— ->3 >dx. mESfcas 

[0 0 0 7] 

[gSS£#*-r-5fctf><D3Ma] fltFSHOTg|gg^«*-r*fc 30 

156, ^-X4. 7x^-< HaSt*, 4r-V/<v5>>X 
*B]J9U&8tm{*&« 9 * AW^iS*- 2 *&a 

<irt1tt(07i7'<h8t, ->-^Kfi1 (7171' 

*a£*tTl^-C&1 2 OJga>fcj£-CX£-fS3*§<©*i03| 
<*3i:, &*>£>#tt<DH£*fe«-f (E5U** 
BS) .fcA^fcoTfcy, g| 1 2 OSroftST?SLMcJfe« 

•5 3ffl<D*<D##<0#'EE< <S:t,1*a£ 40 
2 *0>£kW= W?-C&1 WrcM*? « & ^ 5 ^® £ t 

[ooos] -f ££>*,. *fiiyn*, armwefti. 

[0009] (1). *^fflEC. b— X, 7i7-( 

hffljH*, A**^!^^*^— 

4riU-^a)3^>roAa3*Jffi 
•>-^Kttt. Si>-;uK«i::!fiiS;*;h.-cu-ciiSn 2 o 50 



£f6»ri>lft»«£j*f,>S:-3-Cfcy, t!li 2 0gfflM 
-€Mi£, 2*a)5LMc2FftT'<fl^{*-e«jaLfcCi:$ 
[00 10] (2) |f(8B3jao)+<D#tt:<D'»&< t% 

i*aa<, < ^^tt-efc-sct^at-r-s (i) ibk 

[00 11] (3) ll5S23ffl<O+»i>##<7)£*§0>rt<D 
-*At£lMci 2 08<DftaT'3Ei£-f-5c*£!fcfSti:^ 
S (1) XI* (2) ISKrolfpTfflBSSl^. 

[0 0 12] (4) ff!IH3ia<D+'<>3M*0>=&*§a>rt<B 

* y $ t>1-»*tS73(Rllc66ft<Oftfi-t?ffllf t>*VCl*-5 w 
t*4#«fr« (1) PiM (3) 82«<D#nia»|5|8&* 

[00 13] (5) «HK3ia(7>+iOa»t*:a)=&ffl(Ortro 

^y^t.lcStiS^iSiizttft^ftg^ttif 

[00 14] (6) I. ^T-X. 7i7-f 

+aL-5i. t^- *0>3-D<DAtti*li8 

fc7-fV U-»OH*r;fcfr0!>#WXHB*?--efco-C. 
87I7-C hl§a«:li'>JS<«kt,l«l«)7x^-r hi:, 
;uKtRt. 8->- ;uKffii-tg|£;**vci*-c8ii 20 

£*&»^£*&lt«£fr'bfco-c*3y, t?ii 2os.<nnm 

-eStM=*fe»**i^'b^-r-&3«g«)4>'£>3H*a)l*9, 
1*§XI*2*fl£2*<7>¥fTfc#ttTMfJ*L, ay©4"£> 
SH*£, 2*W5lM::¥fT-efc^jifc-C«j*Lfc;i*£ 

[0015] (7) 85B3ilS0>*.C>3H*<Z>, 'Ptt< t 
tlffl*<<Si;jBtt-CfcSCi:^l8tt-r«. (6) SSiJ 

[0 0 16] (8) Birt23*§©4"03H*<D€-l§a)l*l<n 

s (6) xi* (7) fBa0>#pia»@g&*?-. 

[00 17] (9) iiIIB3ffl(D4>^3|{*a)#*§<Drt<7) 

itys z,iztittiz>y5mzmnoftmxmf btin^c 

tZft&ttZ (6) 7bS (8) IEK<D^pTi£|51K* 
[0018] (10) ffflfB3Sa<7>*to3M*(0&!Sa>W 

* (6) TbS (9) IBKWItpIiSlslK^. 
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[0 0 19] (11) Bi|fg3lS<fl*'t>##tf>l*K 'PU 
(6) Jbm (10) ISmCD^pIiSlslK^o 

[0020] (12) ;uK&<d-S&£S^lt:7 

i$Lfcci:$^atti) (dm en) umoitt 

[002 1] 

[#gW<Z>^S6<&J&@] JUT. *S§E(D^ifi<Dff2®lCOl* 10 
CHJfeCD^S D 812 O jg<Dfc&T?*fe»2;ftfc*<* 

CHffiCDmffi2] ft 1 2 0£<Dft8T-$£8£;h,**<ib 

mmwm 3] ft 1 2 0&(&ft«T-SlMc$&«£;h 
^<^^^^3$&<D*'(>#i*(D^4x^(Dffl^. 2* 

2*<7)Sl^|C^tTt?^^*<*^fcli< ^tWO)*^*** 

CSSJ6<DJ&® 4] ft 1 2 0£(Dft£T-5lMc*&»£;h, 
^b^M^^3ffl(D^i(>»tt:(D^tv^^. 2*(7>5 

2*<DSt^lc2^I^Tt:^l^3H*^fcli< 2 LM*4)+'fc3*f* 
C^Sfi(7)^ffi5 3 ±S5 CD C4] IzgBft^^'D 

*(*<7>*. lfflX^2^*2*<D^tT^3H*T?«^ 

C^JScDf&ffie] ±S2 CD [4] lzfB»<z>*ifc 
1 *§XI*2*&0>**35£ 2*0¥fTfc*(*<>: 

C^ffi<D«£©7] JlS5 CD C6] lcIE«(&4"b 
[00 2 2] 

[HffiCq] jut. *^^a)3ltfe^l^cot^r^-r^- 
CHJSWD 01 (a) ic^Tctaic. 5i>f::ffeS£ 
*VC1 ZO&<Dft&X'&m?& 3 

SlMc¥fr^&l^2*;a>^{*3 0 1 *>J:tf 3 0 2fr 

-tIB«J#l3££01 2<7>m^t$tt*<^f £5 
^*^<D«^ir t i:^m^ ! f#tta>@2 O (a),|2 
1 (b) iztt^x^ >•*— ^PXOJggt, 020 
(a),S2l (c) letter XHXX«0>ac«£B 50 



[0023] trnmrnz-} 01 (b) ic^-r £51^ 

KWZ&&£tiX 1 2 Ojt(7)ftJg-C^M-r^3jS(7>*iC> 

303. ^:tt3 0 2fcj:tf3 0 3^b^^ ^(BrtO) 
&1 *0)3M*3 O 3I*SIMC 1 2 OJg(Dft£-e£S-f 

<&<> *<Dmstftt£i*0 1 2-e^^tt^o c*i*<d0*>> 

[ O O 2 4 ] C£ffi0) 3 ) 0 2 IZTjkT* o SIM;: 

ffiS^tin 2 oit(DftST^^-r-5>3ia<D*/03H*a) 

#jfl(*StMC^'r?^t^2*(D3»{*3 O 1 3 O 2 

^:li3 0 1 *>£tf 3 O 3£fel*3 O 1 3 0 4^ 

m (L) <h^3H*<DKHfrffi» (W) (DfQ^e^^ (2 
*L+W) tit, ^C&tf^ttlSfflrtfCfc*,, (a) 

it<2zfmK<D%mtf&titz&mMmzto*> 0 
S6J013 ic^-r o ( b ) itiiko) < * TSm&<D%v&& 
mctzmmmvtbv. fota^ttjai 4ic^ Q c 

£ 0 ££>(^ f^0 (b) fr&:bfr&£?lc» 02 1 
(b) <tit^t7^ V U-y 3 VtSi^iltl^o 
[0025] CHSfi«l43 03IC^fcfc^l^. SlMC 
J68Jtlt1 2 0Jt(DftJSt?XM-r^3|§<D*iO*»:(D 
5*>. 1*§Xli2jSa*<¥tT^2*0»»:3O3fcJ:r/3 
0 4fr6«. (a) % (b) (DW&tt&itmi 

(a) , (b) <Dmmmtfs\mT~&v. 01 2ic^$ 

*U (c) <DS^ttli02 (a) <D«j£#J<hf^rCfc 
01 3|C^$ttSo C*tbCO0^t>. SgteWl <tH 
8(DM^fc§-tA<W^c (c) COii^lC 

So 

[0026] C3SJ6«5) 04lC^fc*:5lC. SixiC 
a^HT1 2 Ojga>ft/t-C55^-r^3ffl(D4"0»*<7> 
5*>. 'PU< t*> 1 ffl#2*<03U*3 O 5fc£tf3 O 6 

(a), (b) (Om^tt*01 (c) COS 

ftftliSii 6ic^-r 0 ctt<bO)07b>t>. 3IJS«iitf^ 

[0027] tmmme-) 05 (a) , (b) ic^-r 

&o\z % SiMc^it^ttri 2ojga>ftjtr*^M-r^3 
iflo^ifto^*), 2ffl^<*i;ttr*fcy (301*5 

W302, ^frli3 0 1 fc£tf3 O 3*^?><j:*) . 
0)1 ffl*<¥fT&2*(D*{* (303fcJ:i;304) T'fe 
* 0 ±SB<&«j£lCcfc£SSmtt£0i 7l^^-r o Cttb 

[0028] CHt£«7) 06 (a) [Z^^oiZ. 
Sl^lc^^ttTI 2 0S(DflSt:^^-r^3|S(D+'6 
«{*(D5*>. 23ffl!i< ^tfttffeQt (30UI/30 
2*Mb^r^>) . 1^<2*(Di(*305ife<):i;306/)> 
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[002 9] C^JSfeW 8 3 16 (b) . (c) iZTjk-t 

£51::. KWZ&&ZHX ^ 2 0SOftSt^itS3 

motpfomtto)?**. 2fflii<jtfttt^ot (3oi 

&tf3 O 2&tz\t3 O 1 fcj:tf3 O 3fr€»ft«) „ 1 ffl 10 
#2*0»*3O5fc*tf3O6*&tty. i53*<*(*¥ 

[OO30] C3lffi«93 07 (a) IC^"*-* ? |Z % 

SW*ttl^r*L*<Stf«T?*y (301J3W307, 
^fc(i3 O 1 fc£tf3 O 83^&ft«) . 2ffl(D|*(&£— 20 

**<v-;u Kttlzfttt-r^ffiJcDffllcfcLxr. MA left if 

b*l (3 O 7fc£tf 3 O 8) % <ft0>1 Ja0>4"0*(*l*2 
*0>< $tfXMA0>lUHI1* (3 0 1 fccfctf 3 0 2) frg 
fc£ 0 ±S5(0««rz£^mm4*ttli3IJS«3<!:l^^r*fc 
y. 01 4\zm-to C*i60)H36^&. Ht6flJ3£|5]t$(Z> 

[0 03 1] ^»M10) H7 (b) iZTjk-f&o 

iz % siMUftusfvc 1 2 ojg<Dft&-e£^-f a3*aa> 
a*.. 2fc©«o«*i*ivr*i*< *tf«t-c*y 00 

1fcW307, *fcl*3 O 1 fc£t/3 0 8*>t>fc 30 
4) . 2ffl<DrtC0«r-* (307fcJ:tf308) 

a)iiy2*oTff(rtM* (30 1 fcW302) 

T?*y. 01 7 din-To 
[0032] [»I6«11] H7 (c) 

\Z K SlMcM«**tn 2 0Jg(DftJS-CX^^3ia(7) 

+4>a*<*a>5*>. 2«^<Stftt-c*y 0018W 

3 0 7. *fcl*3 0 1 fccfcl/3 O 8^€>fcft) . 
tftttf>+4>*tta>&*&(&-:$: (3 0 7^^1*3 0 8) *>< 40 

i>-^K»=:««r*«a>«|icftt^rMAicftif 

ffi<7>1fflI*2*<7)3H* (305fc<fci;306^b^) 

Tfeor. »#tm¥fr^*<D+*ffl*<ffl2i»*y» 
i*. ±&<Dmi&\zx&nzi.ftmt&mm3 tmmv& 
y. 01 4ic^-r 0 

[0 0 3 3] CHfig^12] 08 (a) |C^-T£5 
SlMCjft»**LT1 2 0Jg(DftST*^-r^3|fl<D 

*ii>3i#i*i^rtit< zwkvtov (301^0:30 

9. *fci*30 1 fccfctf 3 1 oa^&tt«) . S< 

<D*'fc^{*<&(*?. 2^(DrtCD€— * (3 O 9£frli3 1 50 



o) tfi*s->i, K«ic»«-r*«a>«mzj3L^rMHi=ttif 
b*u S&KKMMcMfllcttif &*u te<Di*§<7><$ 

«3fcnm?&y % 0i4rz^-r o 

[0034] C3MS«13] 08 (b) [Zfjk^^o 
\Z % 5lMCffe«**LT 1 2 0ga>ftj£T*£M-r&3fflO> 

*ibsw*©3%2«i*^r*i*<*i;«"cfcy 001 

fc«fctf309. tfcli3 0 1fc^i;3 10)!)>b6^) . 

SKZzfftotpfom&o)?*. 2ja<Drto>#-* (30 

9£tcti3 1 0) juK«lc««-r*«(DM»cte6 
T. Mfclcttlf&tu S&l=S»«lcMftl=ftlf6tt. 
ffefl) 1 ffl(7>*/C>*<* (3 0 3te£l/3 04^&ftS) I* 

2*o>TOttimttaw»-i?*«. ±&<Dmmz±z>n&. 
nrntrnfame tmmv&v . 01 7ic^-r 0 cisjs 

«1 4) 08 (c) lc^-Tc*:5lc. ElMcMMdFtiT 
1 2 0JgCDAST*S5MT^3*aa)*'(>#(*(7>5* > 2ffll* 

ivr*t*< stftt-c&y (3016W309, 

3 0 1 J3*tf3 1 0*6tt«) . SK * tfttCD^to** 
<&5*>. 2ffl(7>rta>£— * (309tfcli3 10) 

KC(c«ltr «flO)«lc fclvcMflirftff f>*u s 
&l=JE««llcMftlc«lf6*t. ftitf>1ffla>*to*<*l*2 
(3 0 5fccfctf3 0 6;b^£:4) fr&&y % K 

»(»f*wc*a>**M^«sfl»*y»i^ _tgBa>«« 
lCck««K!»ttttJMSfl!3fcH»-c*y. i!4|:i 
"To 

[0035] t^ifcffl 153010 [ZTjk-t «£ 5 ic. HS6 
0qi~i 4|-fciNT. BftSttfc*>— ^UKtRICcfcy 7x 

hntt<D«ffi<D-«A<s**i* (101 ict^s* 

[0 0 3 6] 

[f6E<D$bm] *£E<B$&£f;*. xasy-efc*. 

(S6* 1 ) SLMClftM* *LT» 1 2 O&Ofi&V&m 

-rz>3&<Dtpf>mt*oo*>. iiMcwcfti^2*a)j| 
y. ^^li(DS*» : »dfc^^r. ^^-v3>pxm 

***ifc*fiO#^«H»***o < « c <t # « o 
(Sb* 2) ElMcM***iTtti 2 0JtO)flSt^i 
-r^3|fia)*'D»(*<D5^. Sl>lc^trT*^l^2*(^l» 

y. 3fa<DHas»?eicfci>r. 2*<DWft#^t.3» 

^3^§(D^/0»i*C0 1 2 Oj£(D2^ftj£££;iT-e£a 
2*a)StMciFtTft»(*A^a*4»iI>3»(*tS 
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oT, *<D*dfe®£JifflS<BSfc«fcy&<ffiJ£Lfc*<i> 
— : >3>DXS*tl#Lfc**. Jt,l:Sl»7-fVU-y 

St. 3fe3tLO>7ZmXLftmztil*-C. 2*(D5lMC¥fTfc 

(Sdme) ami frt>%>&5£m&fl~mt-Tztizj: 

y . ft*© 2 ^(DSIMZ Wrfc3M*/r> <=> * £ 3 *fl(D4>'t> 
3H*<D1 2Og<D5S£ftKA^fc£2^i£0g§*^£fc 
XMaK£l 2 0g,fcyj£tfTT-#fc#pn2[H]!S3t 

ysnf&iSL ffyfflif*ipi*ss$-a--sci:A<-c#.5„ 

(M8) 7i7-f hn«<Dfi(ffiro-g5^f=li±SBS 
v-;uK-rSc<tl-<fcy. S8S&3i£#t4£ 
-eta. 

[BBoffim&istipi] 

[01] *f6^<0. «««i:7i7-< hG>K«£=SB8L 

(a) liUlifiWl lc*-rj:5l^ HLM=¥ff-C?^^2* 
<D#^t.<E-5 3ffl(D*'i>3l«:«)¥S®-C?fcy. (b) 30 

i*3IJ£« 2 ic^-r «fc 5 i=, SiM=¥m?*t> 2 *o3H* 
(D^tD-^tfStMCI 2 o&<z>ftjg-e3^-r-s*<D2* 

[S3] *SeS8(D£;!fc0ll4<O:7x^-f hiatal- 

mtz<pf>m#<D¥-Mm-Q&z>. (a) » (b> at; 

(c) li^•*i-?4^2|g<DSt^l-2^I^f^^^Cl^2*0«»:i: 
[04] ^^<r>mmm5 0>yjL3-< hfflit««:|-j3Lx 

^-r-5*>o«f*<7)2Fi5@-cfc-Sc (a) . (b) at; 
(c) l*^•^^-^ ; *t2l§<7)SL^lc2F^fr•^ft^2*(o«^* 
t. ■te©i*fli*¥fr^2*ro^<*r-feor. -e©+*ep 



mitomu&mi&mx&Zo 
[05] ^fewro^isseii 1 o<D7i7-f usastti-fct* 

its-t"i>^ro¥ist?fel.. (a) (b) I** 
H^H2*fl(D< 2 imx- Ctz3H*t 1 *a<o 

TOEf 2 *<D3*t**> f, & s +<£>3M*©*& •& mmm x & 

[06] *SEKOT|ISgein KD^x^-f hll£<*l=£l* 
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(54) IRREVERSIBLE CIRCUIT COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure 
attenuation of secondary and tertiary 
harmonics without deteriorating an isolation 
characteristics of a small-sized irreversible 
circuit component by configuring each of 3 sets 
of center conductors in crossing with each other 
at a prescribed angle while being insulated with 
two conductors not in parallel. 
SOLUTION: The irreversible circuit component 
consists of 3 sets of center conductors that are 
connected to a shield board 1 and in crossing 
with each other at an angle of about 120 
degrees and of an insulation board that 
insulates the center conductors. At least one of 
three sets of the center conductors that are in 
crossing at an angle of about 120 degrees while 
being insulated is configured with two 
conductors 301, 302 not in parallel with each 
other. Thus, the small sized irreversible circuit 
component can be realized where an insertion 
loss is reduced at a desired frequency band by employing the two conductors not in 
parallel for at least one set of the center conductors among three sets of the center 
conductors that are in crossing at an angle of about 120 degrees while being insulated 
in this way. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A circulator which consists of a lid, a permanent magnet, a case, a ferrite 
assembly, capacitance, and an input/output terminal, It is one non-reciprocal circuit 
element of the isolators made by carrying out termination of during one terminal in 
three input/output terminals of this circulator, and ground by resistance. This ferrite 
assembly Or a ferrite of at least one sheet, A shield board and 3 sets of central 
conductors which are connected to this shield board and cross at an angle of about 120 
degrees, A non-reciprocal circuit element characterized for each of 3 sets of central 
conductors which cross while it consists of an electric insulating plate with which 
between these central conductors is insulated and is mutually insulated at an angle of 
about 120 degrees by two things mutually constituted from a conductor which is not 
parallel. 

[Claim 2] A non-reciprocal circuit element according to claim 1 to which at least 1 set of 
3 sets of said central conductors is characterized by being a wedge configuration. 
[Claim 3] A non-reciprocal circuit element according to claim 1 or 2 characterized by 
crossing at an angle of 120 degrees mutually [ one ] of each class of 3 sets of said 
central conductors. 

[Claim 4] A non-reciprocal circuit element according to claim 1 to 3 characterized by 
being bent at an angle of an obtuse angle in the direction which one in each class of 3 
sets of said central conductors separates further from other one in a near edge linked to 
a shield board. 

[Claim 5] A non-reciprocal circuit element according to claim 1 to 4 characterized by 
bending one in each class of 3 sets of said central conductors at an angle of an obtuse 
angle in the direction further separated from other one in a near edge linked to a shield 
board, and bending it at an angle of an obtuse angle further in the opposite side. 
[Claim 6] A circulator which consists of a lid, a permanent magnet, a case, a ferrite 
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assembly, capacitance, and an input/output terminal, It is one non -reciprocal circuit 
element of the isolators made by carrying out termination of during one terminal in 
three input/output terminals of this circulator, and ground by resistance. This ferrite 
assembly Or a ferrite of at least one sheet, A shield board and 3 sets of central 
conductors which are connected to this shield board and cross at an angle of about 120 
degrees, A non-reciprocal circuit element which consists of an electric insulating plate 
with which between these central conductors is insulated, constitutes 1 set or 2 of 3 
sets of central conductors which cross while being mutually insulated at an angle of 
about 120 degrees from two parallel conductors, and is characterized for the remaining 
central conductors by two things mutually constituted from a conductor which is not 
parallel. 

[Claim 7] A non-reciprocal circuit element according to claim 6 characterized by at least 
1 set of 3 sets of said central conductors being a wedge configuration. 
[Claim 8] A non- reciprocal circuit element according to claim 6 or 7 characterized by 
crossing at an angle of 120 degrees mutually [ one ] of each class of 3 sets of said 
central conductors. 

[Claim 9] A non-reciprocal circuit element according to claim 6 to 8 characterized by 
being bent at an angle of an obtuse angle in the direction which one in each class of 3 
sets of said central conductors separates further from other one in a near edge linked to 
a shield board. 

[Claim 10] A non-reciprocal circuit element according to claim 6 to 9 characterized by 
bending one in each class of 3 sets of said central conductors at an angle of an obtuse 
angle in the direction further separated from other one in a near edge linked to a shield 
board, and bending it at an angle of an obtuse angle further in the opposite side. 
[Claim 11] A non-reciprocal circuit element according to claim 6 to 10 which uses at 
least 1 set of center sections as two parallel conductors among said 3 sets of central 
conductors, and is characterized by constituting the center section from a conductor of 
a periphery narrowly. 

[Claim 12] A non-reciprocal circuit element according to claim 1 to 11 characterized by 
wrapping and constituting so that some shield boards may be extended and a part of 
side of a ferrite disk may not be exposed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the 
non-reciprocal circuit element used for microwave band communication equipment, 
such as a cellular phone, PHS, or those base stations. 
[0002] 

[Description of the Prior Art] It is required that the insertion loss (forward direction 
loss) in a desired frequency band (it is called a fundamental wave below.) should be 
reduced, and the insertion loss (it is called below the higher-harmonic magnitude of 
attenuation.) of higher harmonics, such as 2 double wave and a 3 time wave, should not 
be reduced to the small non-reciprocal circuit element used for a cellular phone, PHS, 
or those base stations. If the non-reciprocal circuit element of similarity contraction is 
made with 3 sets of central conductors made to cross, insulating two parallel 
conductors mutually at the angle of 120 degrees so that it may be shown in the 
conventional configuration (a), i.e., drawing 11 , as an electrical property is shown in 
drawing 20 (a), the worst value of the insertion loss in a fundamental wave (889MHz - 
960MHz band) will not be reduced from 0.64dB. Moreover, as shown in drawing 20 (b), 
the worst value of isolation is 12.8dB in a band, and as similarly shown in drawing 20 
(c), the 3 times as many higher- harmonic magnitude of attenuation (marker 3) as this 
is 25dB. 

[0003] In spite of being accompanied by deterioration of the isolation (hard flow loss) 
property which is the feature of a non-reciprocal circuit element, offer of the 
non-reciprocal circuit element which gave priority to reduction of the insertion loss of a 
fundamental wave is also indicated by JP,9- 102704,A. That is, the configuration and 
property of this official report are realized by changing whenever [ crossed-axes-angle / 
of a central conductor ] intentionally from 120 equal degrees, as shown in drawing 11 
(b) of the specification of this application attachment. As shown in drawing 21 (a), the 
worst value of the insertion loss in this band is 0.55dB, and the worst value of the 3 
times as many higher- harmonic magnitude of attenuation as this of the worst value of 
drawing 21 (b) to isolation is 16dB from lOdB and drawing 21 (c) similarly. One 3 times 
the higher-harmonic magnitude*of-attenuation property [ isolation and ] of this is 
inferior to the configuration of drawing 11 (a) in this. 

[0004] Thus, although a limit is in reduction of the insertion loss by the fundamental 
wave or reduction is possible in the above-mentioned invention, isolation and the 
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higher-harmonic magnitude of attenuation will also be reduced to coincidence. 
Although offer of the non-reciprocal circuit element which added the low pass filter was 
also indicated in order to prevent this defect, it was difficult for the insertion loss in the 
fundamental wave by this low pass filter to increase, and to attain the original purpose. 
[0005] On the other hand, an insertion loss property is comparable and offer of the 
non-reciprocal circuit element with which the isolation property has been improved is 
indicated by JP,59"32001,B. Although the configuration of the central conductor is 
shown in drawing 11 (c) of this application attachment, in this official report, it is 
higher-harmonic attenuation [0006]. There is no publication about an amount. 
[Problem(s) to be Solved by the Invention] This invention is made in order to solve the 
trouble in the above Prior arts. The technical problem which ** and this invention tend 
to solve although carried out is as follows. 

(Technical problem l) The small non-reciprocal circuit element which reduced the 
insertion loss of a fundamental wave is offered. 

(Technical problem 2) The small non-reciprocal circuit element which the isolation 
property of a fundamental wave does not reduce is offered. 

(Technical problem 3) The small non-reciprocal circuit element to which the 
higher-harmonic magnitude of attenuation does not fall is offered. 

(Technical problem 4) In manufacturing the above-mentioned non-reciprocal circuit 
element, the easy central conductor of assembly is offered. 

(Technical problem 5) The small non-reciprocal circuit element from which electrical 
properties, such as an insertion loss of a fundamental wave, a voltage standing wave 
ratio, and isolation, are acquired by the wide band is offered. 
[0007] 

[Means for Solving the Problem] In order to solve the aforementioned technical 
problem, with a configuration as shown in drawing 9 by this invention It is the 
non-reciprocal circuit element which consists of the printed dielectric substrate 9 and 
an input/output terminal 2 which constitute a lid 5, a permanent magnet 6, a case 4, a 
ferrite assembly, and capacitance. This ferrite assembly The ferrite 8 of at least one 
sheet, The shield board 1 (since it is in the reverse side of a ferrite, illustration is 
omitted), and 3 sets of central conductors 3 which are connected to this shield board 1 
and cross at an angle of about 120 degrees, It consists of an electric insulating plate 
(illustration is omitted) with which between these central conductors is insulated, and 
two means to constitute from a conductor which is not parallel mutually are taken for 
at least 1 set of 3 sets of central conductors which cross while being mutually insulated 
at an angle of about 120 degrees. 
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[0008] That is, this invention is as follows. 

[0009] (l) A circulator which consists of a lid, a permanent magnet, a case, a ferrite 
assembly, capacitance, and an input/output terminal, It is one non-reciprocal circuit 
element of the isolators made by carrying out termination of during one terminal in 
three input/output terminals of this circulator, and ground by resistance. This ferrite 
assembly Or a ferrite of at least one sheet, A shield board and 3 sets of central 
conductors which are connected to this shield board and cross at an angle of about 120 
degrees, A non-reciprocal circuit element characterized for each of 3 sets of central 
conductors which cross while it consists of an electric insulating plate with which 
between these central conductors is insulated and is mutually insulated at an angle of 
about 120 degrees by two things mutually constituted from a conductor which is not 
parallel. 

[0010] (2) A non-reciprocal circuit element given in (l) to which at least 1 set of 3 sets of 
said central conductors is characterized by being a wedge configuration. 
[00 11] (3) (l) characterized by crossing at an angle of 120 degrees mutually [ one ] of 
each class of 3 sets of said centred conductors, or a non-reciprocal circuit element given 
in (2). 

[0012] (4) (l) characterized by being bent at an angle of an obtuse angle in the direction 
which one in each class of 3 sets of said central conductors separates further from other 
one in a near edge linked to a shield board thru/or a non-reciprocal circuit element 
given in (3). 

[0013] (5) (l) characterized by bending one in each class of 3 sets of said central 
conductors at an angle of an obtuse angle in the direction further separated from other 
one in a near edge linked to a shield board, and bending it at an angle of an obtuse 
angle further in the opposite side thru/or a non- reciprocal circuit element given in (4). 
[0014] (6) A circulator which consists of a lid, a permanent magnet, a case, a ferrite 
assembly, capacitance, and an input/output terminal, It is one non-reciprocal circuit 
element of the isolators made by carrying out termination of during one terminal in 
three input/output terminals of this circulator, and ground by resistance. This ferrite 
assembly Or a ferrite of at least one sheet, A shield board and 3 sets of central 
conductors which are connected to this shield board and cross at an angle of about 120 
degrees, A non-reciprocal circuit element which consists of an electric insulating plate 
with which between these central conductors is insulated, constitutes 1 set or 2 of 3 
sets of central conductors which cross while being mutually insulated at an angle of 
about 120 degrees from two parallel conductors, and is characterized for the remaining 
central conductors by two things mutually constituted from a conductor which is not 
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parallel. 

[0015] (7) A non-reciprocal circuit element given in (6) characterized by at least 1 set of 
3 sets of said central conductors being a wedge configuration. 

[0016] (8) (6) characterized by crossing at an angle of 120 degrees mutually [ one ] of 
each class of 3 sets of said central conductors, or a non-reciprocal circuit element given 
in (7). 

[0017] (9) (6) characterized by being bent at an angle of an obtuse angle in the direction 
which one in each class of 3 sets of said central conductors separates further from other 
one in a near edge linked to a shield board thru/or a non-reciprocal circuit element 
given in (8). 

[0018] (10) (6) characterized by bending one in each class of 3 sets of said central 
conductors at an angle of an obtuse angle in the direction further separated from other 
one in a near edge linked to a shield board, and bending it at an angle of an obtuse 
angle further in the opposite side thru/or a non-reciprocal circuit element given in (9). 
[0019] (ll) (6) which uses at least 1 set of center sections as two parallel conductors 
among said 3 sets of central conductors, and is characterized by constituting the center 
section from a conductor of a periphery narrowly thru/or a non-reciprocal circuit 
element given in (10). 

[0020] (12) (1) characterized by wrapping and constituting so that some shield boards 
may be extended and a part of side of a ferrite disk may not be exposed thru/or a 
non-reciprocal circuit element given in (ll). 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained. 

[Gestalt 1 of operation] Each group of 3 sets of central conductors which cross while 
being insulated at the angle of about 120 degrees consists of two conductors [ two ] 
which are not parallel mutually. 

[Gestalt 2 of operation] Each group of 3 sets of central conductors which cross while 
being insulated at the angle of about 120 degrees consists of two conductors in a wedge 
configuration . 

[Gestalt 3 of operation] Each group of 3 sets of central conductors which cross while 
being mutually insulated at the angle of about 120 degrees It constitutes mutually in 
the conductor which is not parallel, or a wedge configuration, and constitutes from a 
conductor bent to the obtuse angle in the direction as shown in drawing 7 in the edge 
by the side of [ which one in each class of the conductor which is not parallel or a 
wedge-like central conductor connects to a shield board mutually / these two books ] 
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two. 

[Gestalt 4 of operation] Each of 3 sets of central conductors which cross while being 
mutually insulated at the angle of about 120 degrees It constitutes mutually in the 
conductor which is not parallel, or a wedge configuration, and constitutes from bending 
and a conductor further bent to the obtuse angle in the opposite side in an obtuse angle 
in the direction as shown in drawing 8 in the edge by the side of [ which one in each 
class of the conductor which is not parallel or a wedge-like central conductor connects 
to a shield board mutually / these two books ] two. 

[Gestalt 5 of operation] Two parallel conductors constitute 1 set or 2 sets in the central 
conductor of a publication firom the above [l] in [4]. 

[Gestalt 6 of operation] 1 set or 2 sets of center sections are used as two parallel 
conductors among the central conductors of a publication from the above [l] [4], and 
the center section consists of conductors of a periphery narrowly. 

[Gestalt 7 of operation] It wraps and constitutes so that some shield boards may be 
extended in a central conductor given in [6], and the connection of a shield board from 
the above [l] and a part of side of a ferrite disk may not be exposed. 
[0022] 

[Example] Hereafter, the example of this invention is explained. 

[Example l] As shown in drawing 1 (a), each class Of 3 sets of central conductors which 
each other are insulated and cross at the angle of 120 degrees consists of two 
conductors 301 and 302 which are not parallel mutually. As the electrical property of 
drawing 12 by the above-mentioned configuration shows, compared with drawing 20 (a) 
of the electrical property by the configuration of the conventional example, and 
drawing 21 (b), the improvement of the higher-harmonic magnitude of attenuation can 
be aimed at compared with reduction of an insertion loss, and drawing 20 (a) and 
drawing 21 (c). 

[0023] [Example 2] As shown in drawing 1 (b), each class of 3 sets of central conductors 
which each other are insulated and cross at the angle of 120 degrees becomes mutual 
from two conductors 301 and 303 which are not parallel, or 302 and 303, and one of the 
conductors 303 each of it crosses at the angle of 120 degrees mutually. The electrical 
property is shown by drawing 12 . These drawings show that there is the same effect as 
an example 1. 

[0024] [Example 3] As shown in drawing 2 , each class of 3 sets of central conductors 
which each other are insulated and cross at the angle of 120 degrees becomes mutual 
from two conductors 301 and 302 which are not parallel, 301 and 303, or 301 and 304. 
each width of face (L) of the conductor with which a wedge-like tip constitutes a central 
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conductor - this - it is within the limits of the pitch by making into a pitch (2*L+W) 
the sum of the distance (W) which the conductor left, (a) is in the physical relationship 
which the tip of a wedge configuration left. The electrical property is shown in drawing 
13 . Otherwise (b) is the example which the tip of the rust configuration which goes 
away closed, and shows the electrical property to drawing 14 . These drawings show 
that there is the same effect as an example 1. Furthermore, as shown in this drawing 
(b), isolation is also improved compared with drawing 2 1 (b). 

[0025] [Example 4] As shown in drawing 3 , it consists of 1 set or two conductors 303 
and 304 with 2 parallel sets among 3 sets of central conductors which each other are 
insulated and cross at the angle of 120 degrees. The electrical property of (a) and (b) is 
equivalent to the example of a configuration of drawing 1 (a) and (b), and it is shown in 
drawing 12 , and the electrical property of (c) is equivalent to the example of a 
configuration of drawing 2 (a), and is shown in drawing 13 . These drawings show that 
there is the same effect as an example 1. Furthermore, in (c), isolation as well as an 
example 3 is improved. 

[0026] [example 5] at least 1 set among 3 sets of central conductors which each other 
are insulated and cross at the angle of 120 degrees as shown in drawing 4 - from two 
conductors 305 and 306 - becoming - this - a conductor is parallel and the center 
section is narrower than a periphery. The electrical property of (a) and (b) is shown in 
drawing 15 , and the electrical property of (c) is shown in drawing 16 . These drawings 
show that there is the same effect as an example 1. 

[0027] [Example 6] As shown in drawing 5 (a) and (b), among 3 sets of central 
conductors which each other are insulated and cross at the angle of 120 degrees, 2 sets 
is a wedge-like (it consists of 301 and 302, or 301 and 303), and they are two conductors 
(303 and 304) with 1 set parallel [ others ]. The electrical property by the 
above-mentioned configuration is shown in drawing 17 . These drawings show that 
there is the same effect as an example 1. Furthermore, isolation is also improved. 
[0028] [example 7] 2 sets among 3 sets of central conductors which each other are 
insulated and cross at the angle of 120 degrees as shown in drawing 6 (a) - the shape 
of a wedge - it is (it consists of 301 and 302) - 1 set - from two conductors 305 and 306 
■- becoming ■- this — a conductor is parallel and the center section is narrower than a 
periphery, each width of face of the conductor which constitutes a central conductor - 
this - there is the wedge-like point in the center of the pitch of a central conductor by 
making into a pitch the sum of the distance which the conductor left. The electrical 
property by the above-mentioned configuration is shown in drawing 18 . These 
drawings show that there is the same effect as an example 1. 
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[0029] [example 8] 2 sets among 3 sets of central conductors which each other are 
insulated and cross at the angle of 120 degrees as shown in drawing 6 (b) and (c) - the 
shape of a wedge - it is (it consists of 301 and 302, or 301 and 303) - 1 set - from two 
conductors 305 and 306 - becoming this a conductor is parallel and the center 
section is narrower than a periphery. There are 2 sets at the tip of the shape of this 
wedge in one edge of the pitches of a central conductor, or its middle. The electrical 
property by the above-mentioned configuration is equivalent to an example 6, and is 
shown in drawing 17 . These drawings show that there is the same effect as an 
example 6. 

[0030] [Example 9] As shown in drawing 7 (a), 3 sets of central conductor [ each ] which 
each other is insulated and crosses at the angle of 120 degrees is a wedge-like (it 
consists of 301 and 307, or 301 and 308). the straight line of a rust configuration from 
which it is bent by the obtuse angle (307 and 308) and which 1 set of other two central 
conductors leave in the edge of the side which one of [ 2 sets of / each ] connects to a 
shield board - it consists of a conductor (301 and 302). The electrical property by the 
above-mentioned configuration is equivalent to an example 3, and is shown in drawing 
14 . These drawings show that there is the same effect as an example 3. 
[0031] [Example 10] 3 sets which is insulated mutually and crosses at the angle of 120 
degrees as shown in drawing 7 (b) of inside, In the edge of the side which 2 sets of 
central conductor [ each ] is a wedge-like (it consists of 301 and 307, or 301 and 308), 
and one (307 and 308) of [ 2 sets of / each ] connects to a shield board it bends to an 
obtuse angle - having - other 1 set - two parallel straight lines - it consists of a 
conductor (301 and 302). The electrical property by the above-mentioned configuration 
is equivalent to an example 6, and is shown in drawing 17 . 

[0032] [Example 11] Inside of 3 sets of central conductors which each other are 
insulated and cross at the angle of 120 degrees as shown in drawing 7 (c), 2 sets is a 
wedge-like (it consists of 301 and 307, or 301 and 308). one (307 or 308) of each class of 
the central conductor of the shape of this wedge bends to an obtuse angle in the near 
edge linked to a shield board - having - other 1 set - two conductors (it consists of 305 
and 306) - it is - this - a conductor is parallel and the center section is narrower than 
a periphery. The electrical property by the above-mentioned configuration is equivalent 
to an example 3, and is shown in drawing 14 . 

[0033] [Example 12] As shown in drawing 8 (a), 3 sets of central conductor [ each ] 
which each other is insulated and crosses at the angle of 120 degrees is a wedge-like tit 
consists of 301 and 309, or 301 and 310). the shape of a straight line whose rust like 
central conductors with which it is bent by the obtuse angle in the edge of the side 
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which one (309 or 310) of [ 2 sets of / each ] connects to a shield board, and is further 
bent by the obtuse angle in the opposite side, and 1 set of others go away are not 
parallel of two among the central conductors of the shape of this wedge - it is a 
conductor (it consists of 301). The electrical property by the above-mentioned 
configuration is equivalent to an example 3, and is shown in drawing 14 . 
[0034] [Example 13] As shown in drawing 8 (b), each two of 3 sets of central conductors 
which each other are insulated and cross at the angle of 120 degrees is a wedge-like (it 
consists of 301 and 309, or 301 and 310). among the central conductors of the shape of 
this wedge, in the near edge linked to a shield board, one (309 or 310) of [ 2 sets of/ 
each ] is bent by the obtuse angle, and they bend to an obtuse angle further in the 
opposite side - having - 1 set of other central conductors (it consists of 303 and 304) - 
the shape of two parallel straight lines - it is a conductor. The electrical property by 
the above-mentioned configuration is equivalent to an example 6, and is shown in 
drawing 17 . [Example 14] As shown in drawing 8 (c), each two of 3 sets of central 
conductors which each other are insulated and cross at the angle of 120 degrees is a 
wedgelike (it consists of 301 and 309, or 301 and 310). One (309 or 310) of [ 2 sets of/ 
in the central conductor of the shape of this wedge / each ] is bent by the obtuse angle 
in the near edge linked to a shield board, furthermore, it bends to an obtuse angle in 
the opposite side - having - 1 set of other central conductors - from two conductors (it 
consists of 305 and 306) -- becoming this - a conductor is parallel and the center 
section is narrower than a periphery. The electrical property by the above-mentioned 
configuration is equivalent to an example 3, and is shown in drawing 14 . 
[0035] [Example 15] As shown in drawing 10 , in examples 114, a part of side of a 
ferrite disk is wrapped with the extended shield board (based on 101 and wrapping in). 
The higher-harmonic magnitude of attenuation is improved by the above-mentioned 
configuration. This representation property is shown in drawing 19 . 
[0036] 

[Effect of the Invention] The effect of this invention is as follows. 

(Effect l) In a desired frequency band, the small non-reciprocal circuit element with 
which the insertion loss was reduced can be built by using at least 1 set of central 
conductors which consist of two conductors which are not parallel mutually among 3 
sets of central conductors which each other are insulated and cross at the angle of 
about 120 degrees. 

(Effect 2) In a desired frequency band, a broadband electrical property and a high 
isolation property are acquired from the non-reciprocal circuit element they changes 
whenever [ crossed-axes-angle / of 120 degrees of 3 sets of central conductors which 
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consist of two parallel conductors ], and is possible by using at least 1 set of central 
conductors which consist of two conductors which are not parallel mutually among 3 
sets of central conductors which each other are insulated and cross at the angle of 
about 120 degrees. 

(Effect 3) A high isolation property is acquired maintaining a low insertion loss by 
using it combining two central conductors which consist of a conductor which is not 
parallel mutually, and two central conductors which consist of an parallel conductor 
mutually. 

(Effect 4) It is two central conductors which consist of a conductor which is not parallel 
mutually, and two central conductors which consist of an parallel conductor mutually, 
and a still higher isolation property is acquired, maintaining a low insertion loss by 
using it combining the central conductor which constituted the center section from a 
conductor of a periphery narrowly. 

(Effect 5) When a desired frequency band is made into a fundamental wave, a 
magnitude -of- attenuation property higher than the non-reciprocal circuit element 
which changes whenever [ two crossed-axes-angles / of 120 degrees of 3 sets of parallel 
central conductors which consist of parallel conductors mutually ] in 2 double wave and 
the higher-harmonic band of a 3 time wave, and is made is acquired. 
(Effect 6) The non-reciprocal circuit element which consists of whenever 
[ crossed-axes angle / of 120 degrees of 3 sets of two conventional central conductors 
which consist of parallel conductors mutually ] by fulfilling an effect 5 from an effect 1 
to coincidence Or the non-reciprocal circuit element which reduced the insertion loss 
from the non-reciprocal circuit element it extended whenever t crossed-axes-angle ] and 
was completed from 120 degrees, and was obtained in the electrical property of a 
fundamental wave in the large frequency band, and also maintained 2 double wave and 
the damping property of the higher-harmonic magnitude of attenuation of a 3 time 
wave to a high level can be offered. 

(Effect 7) The bending direction can be stabilized in case the central conductor united 
with the shield board by bending a central conductor by the obtuse angle to an outside 
and the inside, respectively is bent. 

(Effect 8) By shielding some or all of the side of a ferrite disk, a higher- harmonic 
damping property is further improvable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the plan of the central conductor which is insulated and crosses which 
omitted the publication of the electric insulating plate and ferrite of this invention. As 
shown in an example 1, (a) is the plan of 3 sets of central conductors which consist of 
two conductors which are not parallel mutually, and as (b) is shown in an example 2, it 
is a central conductor with which one side of the two conductors which are not parallel 
crosses at the angle of 120 degrees mutually. 

[Drawing 2] In the ferrite assembly of the example 3 of this invention, it is the plan of 
the central conductor of the wedge configuration which omitted the publication of an 
electric insulating plate and a ferrite and which is insulated and crosses, (a) shows the 
example which the tip of a wedge configuration has not closed, and (b) shows the 
example which this tip has closed. 

[Drawing 3l In the ferrite assembly of the example 4 of this invention, it is the plan of 
the central conductor which omitted the publication of an electric insulating plate and 
a ferrite and which is insulated and crosses, (a), (b), and (c) are examples from which 2 
sets of central conductors which consist of two conductors which are not parallel, and 1 
set of two parallel conductors mutually differ, respectively. 

[Drawing 41 In the ferrite assembly board of the example 5 of this invention, it is the 
plan of the central conductor which omitted the publication of an electric insulating 
plate and a ferrite and which is insulated and crosses, (a), (b), and (c) are examples 
from which the central conductor which are two conductors with 1 set parallel [ others ], 
and turns into two conductors which are not parallel from an parallel conductor 
narrower than 2 sets of conductors with the center section parallel [ a periphery ] 
differs mutually, respectively. 

[Drawing 51 In the ferrite assembly of the example 10 of this invention, it is the plan of 
the central conductor which omitted the publication of an electric insulating plate and 
a ferrite and which is insulated and crosses, (a) And (b) is an example from which the 
central conductor which consists of the conductor and 1 set of two parallel conductors 
which the tip closed by the shape of rust which goes away 2 sets differs, respectively. 
[Drawing 61 In the ferrite assembly of the example 11 of this invention, it is the plan of 
the central conductor which omitted the publication of an electric insulating plate and 
a ferrite and which is insulated and crosses, (a), (b), and (c) are a conductor, 2 sets, or 1 
set of two parallel conductors which the tip closed by the shape of rust which goes away 
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at least 1 set, respectively, and are an example from which the central conductor with 
which the center section consists of an parallel conductor narrower than the parallel 
conductor of a periphery differs. 

[Drawing 7] In the ferrite assembly of the examples 9*11 of this invention, it is the plan 
of the central conductor which omitted the publication of an electric insulating plate 
and a ferrite and which is insulated and crosses. In the edge of the side which (a), (b), 
and (c) are the conductors of the shape of rust which goes away 2 sets, respectively, and 
one in each class of the central conductor of the shape of this wedge connects to a shield 
board It is the conductor bent at an angle of the obtuse angle, and other 1 set is a 
wedge-like conductor, two parallel conductors, or 1 set of two parallel conductors, and is 
an example from which the central conductor with which the center section consists of 
an parallel conductor narrower than the parallel conductor of a periphery differs. 
[Drawing 81 In the example 12 of this invention thru/or the ferrite assembly of 14, it is 
the plan of the central conductor which omitted the publication of an electric insulating 
plate and a ferrite and which is insulated and crosses. In the edge of the side which (a), 
(b), and (c) are the conductors of the shape of rust which goes away 2 sets, respectively, 
and one of [ 2 sets of / in the central conductor of the shape of this wedge ] connects to a 
shield board They are bending and the conductor further bent to the obtuse angle in 
the opposite side at an obtuse angle. Other 1 set A wedge-like conductor, Or it is two 
parallel conductors or 1 set of two parallel conductors, and is the example from which 
the central conductor which used at least 1 set of center sections as two parallel 
conductors among these central conductors, and constituted the center section from a 
conductor of a periphery narrowly differs. 

[Drawing 91 It is the assembly exploded view which omitted the electric insulating 
plate between the central conductors with which this invention crosses. 
[Drawing 10] It is the perspective diagram of the ferrite assembly of this invention, (a) 
is loaded with a shield 101 in a part of side of a ferrite. (b) has wrapped the side of a 
ferrite in the central conductor. It is the example which wrapped a part of side of a 
ferrite disk in the shield board using the central conductor of this invention, and the 
extended shield board. The electric insulating plate between the central conductors 
which cross like drawing 9 is omitted. 

[Drawing 111 It is the conventional assembly plan or conventional perspective diagram 
of a central conductor, (a) is the example of 3 sets of central conductors which consist of 
two parallel conductors, (b) is the example which made whenever [ crossed-axes-angle ] 
100 degrees, 110 degrees, and 150 degrees, and (c) is the example used as the central 
conductor of the shape of rust which goes away 3 sets. 
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[Drawing 121 The electrical property of the example expressed with drawing 1 (a), (b), 
and drawing 3 (a) and (b) among the configurations of the central conductor of this 
invention is shown, (a) shows the return loss of an insertion loss, the higher- harmonic 
magnitude of attenuation in which (b) included V.S.W.R. of isolation and an output side 
in, and (c) included the frequency band of a wave for V.S.W.R of an input side 2 double 
wave and 3 times, and an input side, respectively. 

[Drawing 13l The electrical property of the example expressed with drawing 2 (a) and 
drawing 3 (c) among the configurations of the central conductor of this invention is 
shown, (a) shows the return loss of an insertion loss, the higher-harmonic magnitude of 
attenuation in which (b) included V.S.W.R. of isolation and an output side in, and (c) 
included the frequency band of a wave for V.S.W.R of an input side 2 double wave and 3 
times, and an input side, respectively. 

[Drawing 14l The electrical property of the example expressed with drawing 2 (b), 
drawing 7 (a), (c), drawing 8 (a), and (c) among the configurations of the central 
conductor of this invention is shown, (a) shows the return loss of an insertion loss, the 
higher-harmonic magnitude of attenuation in which (b) included V.S.W.R. of isolation 
and an output side in, and (c) included the frequency band of a wave for V.S.W.R of an 
input side 2 double wave and 3 times, and an input side, respectively. 
[Drawing 151 The electrical property of the example expressed with drawing 4 (a) and 
(b) among the configurations of the central conductor of this invention is shown, (a) 
shows the return loss of an insertion loss, the higher- harmonic magnitude of 
attenuation in which (b) included V.S.W.R. of isolation and an output side in, and (c) 
included the frequency band of a wave for V.S.W.R of an input side 2 double wave and 3 
times, and an input side, respectively. 

[Drawing 16l The electrical property of the example expressed with drawing 4 (c) 
among the configurations of the central conductor of this invention is shown, (a) shows 
the return loss of an insertion loss, the higher-harmonic magnitude of attenuation in 
which (b) included V.S.W.R. of isolation and an output side in, and (c) included the 
frequency band of a wave for V.S.W.R of an input side 2 double wave and 3 times, and 
an input side, respectively. 

[Drawing 171 The electrical property of the example expressed with drawing 5 (a), (b) 
drawing 6 (b), (c), drawing 7 (b), and drawing 8 (b) among the configurations of the 
central conductor of this invention is shown, (a) shows the return loss of an insertion 
loss, the higher-harmonic magnitude of attenuation in which (b) included V.S.W.R. of 
isolation and an output side in, and (c) included the frequency band of a wave for 
V.S.W.R of an input side 2 double wave and 3 times, and an input side, respectively. 
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[Drawing 18] The electrical property of the example expressed with drawing 6 (a) 
among the configurations of the central conductor of this invention is shown, (a) shows 
the return loss of an insertion loss, the higher- harmonic magnitude of attenuation in 
which (b) included V.S.W.R. of isolation and an output side in, and (c) included the 
frequency band of a wave for V.S.W.R of an input side 2 double wave and 3 times, and 
an input side, respectively. 

[Drawing 19l The electrical property by the configuration which wrapped a part of side 
of a ferrite disk in the shield board is shown using the central conductor of this 
invention, and the extended shield board so that it may be expressed with drawing 10 . 

(a) shows the return loss of an insertion loss, the higher-harmonic magnitude of 
attenuation in which (b) included V.S.W.R. of isolation and an output side in, and (c) 
included the frequency band of a wave for V.S.W.R of an input side 2 double wave and 3 
times, and an input side, respectively. 

[Drawing 201 The electrical property of the example expressed with drawing 11 (a) 
among the configurations of the conventional central conductor is shown, (a) shows the 
return loss of an insertion loss, the higher* harmonic magnitude of attenuation in which 

(b) included V.S.W.R. of isolation and an output side in, and (c) included the frequency 
band of a wave for V.S.W.R of an input side 2 double wave and 3 times, and an input 
side, respectively. 

[Drawing 21] The electrical property of the example expressed with drawing 11 (b) 
among the configurations of the conventional central conductor is shown, (a) shows the 
return loss of an insertion loss, the higher-harmonic magnitude of attenuation in which 
(b) included V.S.W.R. of isolation and an output side in, and (c) included the frequency 
band of a wave for V.S.W.R of an input side 2 double wave and 3 times, and an input 
side, respectively. 
[Description of Notations] 

1 Shield Board 

101 Extended Shield Board Wraps in and it is Section. 

2 I/O End-Connection Child 

3 Central Conductor Which Consists of Two Conductors 

301 the Shape of Two Straight Lines Which Constitutes Central Conductor of Each 
Other Which is not Parallel - Conductor - on the Other Hand 

302 the Shape of Two Straight Lines Which Constitutes Central Conductor of Each 
Other Which is not Parallel " Another Side of Conductor 

303 the Shape of Two Straight Lines Which Constitutes Parallel Central Conductor of 
Each Other - Conductor - on the Other Hand -- the Shape of or a Straight Line 
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Parallel to whenever [ CrossedAxesAngle / of 120 Degrees ] - Conductor - on the 
Other Hand 

304 the Shape of Two Straight Lines Which Constitutes Parallel Central Conductor of 
Each Other Another Side of Conductor, or the Shape of a Straight Line Parallel to 
whenever [ Crossed'Axes- Angle / of 120 Degrees ] Another Side of Conductor 

305 Conductor Which Used Center Section of the Central Conductor as Two Parallel 
Conductors as Shown in Drawing 5 , and Constituted the Center Section from a 
Conductor of Periphery Narrowly - on the Other Hand 

306 Another Side of Conductor Which Used Center Section of the Central Conductor as 
Two Parallel Conductors as Shown in Drawing 5 , and Constituted the Center Section 
from a Conductor of Periphery Narrowly 

307 Conductor Bent to Obtuse Angle between Two Conductors Which Constitute 
Central Conductor of Each Other Which is not Parallel as Shown in Drawing 9 

308 Conductor Bent to Obtuse Angle with 307 in Opposite Direction between Two 
Conductors Which Constitute Central Conductor of Each Other Which is not Parallel 
as Shown in Drawing 9 

309 They are Bending and Conductor Further Bent to Obtuse Angle in Opposite Side to 
Obtuse Angle among Two Conductors Which Constitute Central Conductor of Each 
Other Which is not Parallel as Shown in Drawing 11 . 

310 309 among Two Conductors Which Constitute Central Conductor of Each Other 
Which is not Parallel as Shown in Drawing 11 are Bending and Conductor Further 
Bent to Obtuse Angle in the Opposite Side to Obtuse Angle in Opposite Direction. 

4 Case 

5 Lid 

6 Permanent Magnet 

7 Presser-Foot Resin 

8 Ferrite 

9 Printed Dielectric Substrate 
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DRAWINGS 



[Drawing l] 
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Cb) 

[Drawing 21 
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[Drawing 3] 




[Drawing 4l 
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[Drawing 6] 
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[Drawing 101 
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[Drawing 121 
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[Drawing 13] 
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[Drawing 14] 
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